Exequibilidade do uso de entrevistas por telefone celular e por telefone fi xo no monitoramento de fatores de risco e proteção para doenças crônicas 
Introduction
The current demographic situation in Brazil indicates an increase in life expectancy in all country regions and, consequently, an increase in the elderly population. This situation, along with improvements in sanitation, has led to a growth in morbid-mortality caused by chronic non-communicable diseases 1 . Nowadays, in Brazil, about 60% of total deaths and 40% of all diseases are caused by chronic non-communicable diseases 2 .
Chronic non-communicable diseases are characterized by presenting multiple and common risk factors, such as smoking, overweight, binge drinking, sedentary lifestyle and inadequate diet 3 . Many of these factors may be changed by public policies aiming to improve a population's quality of life, in order to reduce the prevalence of these diseases. For this reason, in 2006 the Brazilian Ministry of Health introduced, in all Brazilian state capitals and in the Federal District, the Risk and Protective Factors Surveillance System for Chronic Non-Communicable Diseases through Telephone Interviews (VIGITEL) 4 .
Even though the data obtained has served as the baseline to establish the monitoring process, these values do not fully represent the adult population, since the study population from the system consists of adults living in households served by landline telephones. Data 27 places studied presented coverage over 70%, with this being one of the most important biases of VIGITEL 5 . These biases can be corrected, partially by the use of post-stratification weights, even though in the Federation units with coverage rates above 70% these bias is disregarded 6 . In general, VIGITEL underestimates the percentage of men, young people and those with lower levels of schooling 5, 6, 7, 8, 9 . On the other hand, the growth of cell phone coverage 10 , mainly in the pre-paid modality has drastically increased in Brazil, representing an important complement to landline coverage, aimed at reaching under-represented populations in VIGITEL and correcting possible remaining biases even after the use of post-stratification weights.
This study subsequently aims to evaluate the feasibility of the use of cell phone interviews (hereafter called VIGITEL-cell) as a complement to VIGITEL, which operates only with land phones (hereafter called VIGITEL-landline) by determining the differences between cell phone interviews and the interviews performed by VIGITEL-landline regarding the socio-demographic characteristics of the interviewed population, the estimates of certain risk and protection factors for chronic non-communicable diseases as well as the performance of the system.
Material and methods

Study population and sampling
Adult (≥ 18 years old) cell phone users were studied in two State Capitals served by a VIGITELlandline: Belo Horizonte (in Minas Gerais State) and Maceió (Alagoas). These cities were chosen because they have landline coverage in extreme limits -slightly above 70% in Belo Horizonte and almost 40% in Maceió.
The method used to choose the sample for mobile lines consisted in random digit dialing 11 . This procedure of choosing samples of mobile lines for each conglomerate occurs in two steps, the primary sampling unit (PSU) being defined by the first four digits. The phone directory to the PSU lot was obtained at the National Agency of Telecommunications. In the first step, 1,000 PSUs were randomly chosen. In each PSU selected, three phone numbers were generated by randomly adding the four last suffixes which ranged from 0000 to 9999. Each one of these numbers were dialed allowing to classify its PSU either as "promising" or "not promising". When all the dialed numbers were classified as not promising, that PUS was discarded, otherwise it was retained. The process was then repeated until all PSUs were used. In the second step, in each retained PSU, 20 phone numbers were generated by randomly adding the four last suffixes. These phone numbers, from which the interviews were conducted, were dialed until those potentially selected were all used.
Data collection
All evaluated individuals were questioned about: age, sex, schooling, race, marital status, land and cell phone possession, health conditions, weight and height, hypertension and diabetes medical diagnosis. VIGITEL-cell was operated at the same time as VIGITEL-landline by interviewers skilled at landline interviews. The first calls for all the selected lines aimed at identifying the line and the respondent's eligibility for the study. As the interview was conducted through a cell phone, the first thing to be evaluated was the phone call answering availability. Afterwards, the city of residence and age of the attendant were confirmed. Then, the study eligible population was randomly divided into three groups, to answer a certain module of questions from the VIGITEL-landline questionnaire: physical activity standard (n = 440), diet standard (n = 384) and binge drink and smoking standard (n = 383). On average, each interview lasted 5 minutes and 17 seconds.
Whenever the answerer agreed, the interview was carried out immediately, otherwise it was scheduled for another day and hour that was more convenient for the respondent. Up to ten phone calls were made to every phone number, obligatorily in the morning, in the afternoon and in the evening on a working day, in the morning and in the afternoon on Saturday and in the afternoon on Sunday or on a holiday.
Data analysis
The VIGITEL-cell evaluation initially served to focus the sample representation under study within the system, taking into account the extent to which the sample represents the set of adult individuals from each city. For this purpose, an evaluation was carried out of the existing sociodemographic differences between those individuals that answered the interview by cell phone, those by landline phone and the total adult population given in the 2000 Demographic Census (IBGE. http://www.ibge.gov.br).
Confidence intervals of 95% (95%CI) were calculated for the estimates of prevalence of selected indicators, for adult city population with cell phone and for city total adult population. To correct possible election and covering biases, weights were introduced. In the case of the population with cell phone, the estimates were produced using corresponding individual weights based on the ratio between the number of adults who use the cellular called and the number of cell phone lines used by the person interviewed. In the case of total population, individual weights were multiplied by post-stratification weights that take into account the existing socio-demographic differences between the adult population with a cell phone and the total adult population of the city. To obtain post-stratification weights, the population sample with cell phone was compared to a sample of the city population from the Demographic Census. Such a comparison was made based on a stratification of the two samples by sex (masculine and feminine), six age groups (18-24, 25-34, 35-44, 45-54, 55-64 and ≥ 65 years) and three schooling levels (0-8, 9-11 and ≥ 12 years). For each stratum, the frequency ratio between census sample and monitoring system sample was calculated, in order to correct eventual sub or super-representation of each stratum studied by the monitoring system 12 . Weights of post-stratification were calculated separately for each module of answers, as populations were different from each other. Additionally, differences between cell and landline were also investigated for all indicators.
Indicators referring to system technical performance -eligibility rates (lines of potential use/total lines carried out), refusal rates (refusals/eligible lines), success rates (concluded interviews/eligible lines) and loss rates [lines of potential use (concluded interviews + refusals)/ eligible lines)] and interview costs (call price + call attempts to complete an interview) -were also evaluated. Office phone numbers, non existing numbers and users under the age of 18 or residents in a different city to that being evaluated were considered ineligible, being discarded on the first call; off service phone numbers, disconnected phone numbers, out of service area/ coverage, those programmed not to receive calls, those temporarily programmed not to receive calls, those programmed not to receive collect calls or in which it was not possible to complete the call were discarded after 10 calls with the same outcome. Every other situation (completed interview, interrupted interview, scheduled interview, personalized answering machine, message in-box, busy, not answered calls and refusal) were considered eligible.
Data was analyzed with the Stata software (Stata Corp., College Station, USA), and the results were compared with a VIGITEL-landline 8 by means of a 95%CI.
Ethical aspects
In this study, as interviews were conducted by phone, free and clarified consent was replaced by verbal consent obtained by phone during contact with people interviewed. The study was approved by the Health Commission for Research Ethics with Human Beings in the Brazilian Ministry of Health.
Results
We performed 1,207 interviews through calls made to cellular telephones; 566 in Belo Horizonte and 641 in Maceió. The performance evaluation of the VIGITEL-cell was compared with data for the VIGITEL-landline, made in 2008 in the same cities, in a total of 2.016 interviews in each one 8 . Figures 1 and 2 show that the sex distribution of the population interviewed by cell phone is more similar to the total adult population than was the case for the population interviewed by landline phone, where men are under-represented. The distribution by age range of individuals interviewed by cell is close to that of the total adult population, even if there is an overestimation in the proportion of people aged between 25 and 34 and an underestimation of those over 45. For both those populations interviewed by cell and those by landline phones the proportion of individuals with low levels of schooling was underestimated. In general, the two cities present similar results, though in Maceió the frequency of individuals with up to 8 years of schooling is higher for the population interviewed by cell compared with the landline group.
All people interviewed were questioned on health, morbidity and nutritional status; however 92 did not divulge information about weight and/ or height, reducing to 1,115 the number of adults whose nutritional status was evaluated.
The estimates of risk and protection factors for chronic non-communicable diseases in interviews by cell phone were compared with estimates obtained by VIGITEL-landline in 2008 8 ( Tables 1 and 2 ). Considering only the sample design weight (the ratio between people who use the number that was called and the devices available to the person who was interviewed), there was found to be a minor frequency of hypertension and regular consumption of fruits and vegetables, a higher frequency of binge drinking and soft-drink consumption in those interviewed by cell phone in Belo Horizonte. In Maceió, hypertension was also lower, as well as diabetes, and the consumption of visible fatty meat was higher among those interviewed by cell phone. After the use of the post-stratification weights, the estimates were found to be similar between the interviews by cell and landline phone, even when the differences between cell and landline indicators were examined. Figure 3 illustrates system performance. Rates of eligibility, success and refusals of cell were found to be lower than for those responding through the landline system; however its loss rate is considerably higher. These factors, allied to the higher cost of the cell phone call, have comparatively increased the cost of cell interviews by a factor of 6.6 compared with landlines.
Discussion
The use of interviews by cell phone, as opposed to by landline phone, increased the participation of two groups: men, guaranteeing a similar distri- bution ratio for sexes in individuals between 25 and 35 years old (reducing the ratio of people ≥ 45 years); and individuals with a greater number of years of schooling (≥ 9 years of study), underestimating the ratio of those with low levels of schooling (0-8 years) as in landline interviews. With the exception of the more elderly, the frequency of age and schooling stratum in cell phone interviews had a similar distribution to those obtained in landline interviews.
A similar situation with regard to a greater participation of men and young people was observed in a study conducted in three American states 13 . This increase can be explained by the improved access to these demographic strata outside of their homes. It is natural to believe that a similar phenomenon also serves as an explanation for the results of the present study.
In Brazil, 67.3% of the people interviewed in Belo Horizonte and 84.6% in Maceió use prepaid cell phones. This may explain the increased participation of those from a lower education stratum, as this modality demands lower financial investment and allows for greater control of amounts spent in bills, compared with post-paid cell phones or landlines. On the other hand, the use of cell phones, recently introduced in Brazil, has not been able to reach the elderly population (compared with young people).
The estimates comparison from some of the indicators evaluated show that people interviewed by cell phone and landline phone behave differently 14 . This study confirmed that among cell phone users there is a higher frequency of smokers, binge drinking and people that are physically active during leisure time, with good health conditions and a lower prevalence of diabetes. Our data also shows there to be some differences between some indicators: a lower frequency of hypertension in both cities evaluated, a lower frequency of diabetes in Maceió, lesser regular fruit and vegetable consumption in Belo Horizonte, a higher frequency of consumption of visible meat fat in Maceió, a higher frequency of binge drinkers and soft-drink consumers in Belo Horizonte. Apart from the age range differences between cell phone and landline phone users, which leads to a greater frequency of conditions more typical among elderly people (hypertension and diabetes, for example) and protection (nutrition) and/ or lowering of risk factor (binge drinking and soft drinks) behaviors, regional dissimilarities also explain some differences between the cities evaluated, since one is located in the southeastern central region (Belo Horizonte) and the other in the northeast coastal region (Maceió). However, the differences found in the estimates between Cad. Saúde Pública, Rio de Janeiro, 27(2):277-286, fev, 2011 Table 1 Percentage (% and 95%CI) of risk and protection factors for chronic non-communicable diseases according to type of telephone interview. Surveillance System cell phone and landline phone respondents disappear after post-stratification weights are used, so that populations interviewed by cell phone and landline phone show similar frequencies of the indicators studied (physical activity, smoking, diet, morbidity and health condition evaluation). This way, for the total population, as far as the studied factors are concerned there were no differences between the two sub-samples (people interviewed by landline phone and cell phone) in Maceió and Belo Horizonte. As to the system performance, even though it is not yet possible to make direct comparisons between data from Brazil and that of other studies 13, 15, 16 , it is worth pointing out the low eligibility of numbers called and the higher interview cost per cell phone. The interview cost per cell phone in Brazil was 6.6 times higher than the interview cost per landline phone, a much higher cost than that found in the United States -2.4 times (including financial incentives for the people interviewed) -capable of reaching five times this value, depending on the sampling system 16 .
Both the growth of surveys performed by residential landline telephone and the recent increase in coverage of cell telephony (and a fall in landline phone coverage) have been addressed by many researchers, particularly in the United States. Data from a national survey in the United States 14 shows that in 2008, 20.2% of households owned only cell phones, which in general is not taken into account when it comes to selecting the sample to be evaluated. Although it is recognized that the differences between people with cell phones and those with landline phones may cause a coverage bias, there is unanimity in the view that the introduction of cell phones will not solve the problem, since part of the population does not own any kind of telephone. The use of post-stratification weights, such as those used in the VIGITEL, is widely recommended to reduce this bias 16 , not only for studies in the health area, but also in other areas, such as the recent example of the North American presidential election 14 .
In conclusion, the cell phone interviewing system was found to be unsatisfactory regarding its technical performance, having a high cost, still presenting very low coverage as regards the total adult population especially as far as elderly people and low education individuals are concerned. In addition to this, a careful approach must be taken 17 , since the cell phone user's legal situation may not allow him/her to answer the telephone. The estimates (corrected by poststratification weights) of the risk and protection factors were similar between both the cell phone system and landline phone system and there were no benefits in using the cell system in the conditions mentioned. It is recommend that the evaluation of landline telephony and mobile coverage growth be expanded across the country and that similar studies be carried out over the next years, in order to monitor behavior changes and the rise of new factors that justify the introduction of a cellular phone subsample in the future, since in the city with low landline coverage (Maceió) the participation of people with low education levels in interviews by cell phone was higher. This difference may result from low landline coverage and/or due to demographic and socio-economic differences, that may interfere with behavior regarding risk and protection factors for chronic non-communicable diseases. 
